What is claimed is: 

/ 

1 . A method for forming gate oxides on a substrate, .Comprising; 

I 

forming a pair of gate oxides to a first thickness <)n the substrate; 
5 forming a thin dielectric layer on one of the pajr of gate oxides, wherein tlie 

thin dielectric layer exhibits a high resistance to oxidation at high temperatures; and 

lUllllill^ UIW. UlllCl Ui tin- pull VJl fe"!-*^ \j/V«Uw^ V^- a >j>.v,v,.™ 

2. The method of claim 1 , wherein forming the pair of gate oxides to a first 
10 thickness includes forming the pair of gate oxides to a thickness of less than 5 

nanometers. 

3 . The method of claim 1 , wherein ^brming the pair of gate oxides to a first 
thickness includes using a low-temperature oxidation method. 

15 

4. The method of claim 1 , wherein forming the pair of gate oxides to a first 
thickness includes forming the pair of gate oxides by atomic oxygen generated in 
high-density krypton plasma at approximately 400 degrees Celsius. 

20 5 . The method of claim 1 , wherein forming a thin dielectric layer (of less than 
5 nanometers) on one of the pair of gate oxides includes forming a thin dielectric 
layer of silicon nitride {Si3N4) using jet vapor deposition (JVD). 

6. A method for forming gate oxides on a substrate, comprising: 

fn !j firct thinVne<;<; nn the substrate: 

forming a thin aieiectnc layer on one oi uie pau ui gaic uaiuc&, wuciciu 
thin dielectric layer exhibits a high resistance to boron penetration at high 
temperatures; and 

forming the other of the pair of gate oxides to a second thickness. 
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7. The method of clami 6, wherein formmg the pair ^f gate oxides to a first 
thickness includes fonning the pair of gate oxides to a It^ickness of less than 5 

ted in hieh-densi^Y krypton plasma at 



approxiiiiaiciy Huu uugiv^uj v^vi^.^.... 



8. The method of claim 6, wherein fomiing / thin dielcctnc layer on one of the 
pair of gate oxides includes forming a thin diel^cinc layer of sihcon nitnde (S13N4) 
to a thickness of less than 3 nanometers usin^jet vapor deposition (JVD). 



9. The method of claim 6, wherein forming a thin dielectric layer on one of the 
pan of gate oxides includes forming a thin dielectnc layer which exhibits a strong 
resistance to the formation of an interfaaial oxide layer when forming the other of 
tne pair 01 gaic uaiuco w a o^wnw m-wri— — . 

10. The method of claim 6, wherein forming the other of the pair of gate oxides 
to a second thickness includes forming the other of the pair of gate oxides to a 
second thickness of less than 10 nanometers by atomic oxygen generated in high- 
density krypton plasma at approximately 400 degrees Celsius. 

11. A method for forming gate oxides on a substrate, comprising: 
forming a pair of gate oxides to a first thickness on the substrate; 
forming a thm masking layer on one of the pair of gate oxides having a first 

thickness, wherein the thin masking layer exhibits a high resistance to oxidation at 
high temperatures; and 



12. The method of claim 1 1 , wherein forming the pair of gate oxides 
thickness includes forming the pair of gate oxides to a thickness of less t 
nanometers using a low-temperature oxidation method. 
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13. The method of claim 12, wherein using a low-temp^Tature oxidation 
method includes fomnng the pair of gate oxides by atomi^ oxygen generated in 
high-density krypton plasma ai appiuAiium^.^ ^^tyj- ^ 

/ 

14. The method of claim 13, wherein forming the qiher of the pair of gate 
oxides to a second thickness includes forming the ott,er of the pair of gate oxides to 
a second thickness of less than 1 0 nanometers by atjim.c oxygen generated ,n high- 
density krypton plasma at approximately 400 degrees Celsius. 

15. The method of claim 11, wherein fomiflg a thin masking layer on one of 
the pair of gate oxides, wherem the thin masking layer exhibits a high resistance to 

.... .™^..af,,.oc inrinHps frrmine a thin masking layer of silicon 
oxiaaiion ai iiigis iempv.ia.aiv.o ...^ ^ ^ 

,. -1 ,. ..ni«n ipt ^/cln^^ Hennsition 

nitride (Si3N4) to a thickness ot less man J nanumciuio - -r - - 

(JVD). / 



16. 



A method for fabricatmg a circuit having logic and memory devices on a 

single substrate, comprising: 

fonnmg a number of transistors on the substrate, wherein forming the 
number of transistors includes forming a first transistor for use in the logic device 
and forming a second transistor for use in the memory device on the substrate, and 
wherein forming the first transistor and the second transistor includes: 

forming a pair of gate oxides to a first thickness on the substrate; 
forming a thin dielectric layer on one of the pair of gate oxides, 
wherein the thin dielectric layer exhibits a high resistance to 

forming the other of the pair of gate oxides to a second 
thickness; and 

wiring the logic device and the memory device together using a 
metallization process to implement a specific circuit function. 
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17. The method of cla.m 16, wherein forming the pia.r of gate oxides to a first 
thtcloiess includes a hrst thickness suitable lor the operation of the logtc de vec. 

. . ^ . • w .. .1 :„ f„^;n<t t4ip nair of pate oxides to a first 

18. The mettioa or ciaiin lu, win;n.u> lULw^.^b v-- r— ^ 

5 thickness includes forming the pair of gate oxide/to a thickness of less than 5 
nanometers (nm) by atomto oxygen generated in high-denstty krypton plasma at 
approximately 400 degrees Celsius. 

19. The method of claim 16, wherein forining a thin dielectnc layer on one of 
,0 the pair of gate oxides tneludes forming a Ain dielectric layer of silicon nitride 

(SijN,) to a thickness of less than 3 nanometers (nm) using jet vapor deposition 

/ r\ ?T^\ Fnr lira in ihf Inoir, device. 

. , r r_u_,.„*;„^ o iir^,nt havinp lopic and memory devices on a 

20. A memoQ lui lami^aun^ a vuv»" • — 

15 single substrate, comprising: 

forming a number of transr'stors on the substrate, wherein fomiing the 
number of transistors includes farming at least one transistor for use in the logic 
device and forming at least one transistor for use m the memory device on the 
substrate, and wherein fonnmg the first and the second transistors includes; 

forming a pair of gate oxides to a first thickness suitable for the 

operation of the logic device on the substrate; 
forming a thin dielectric layer on one of the pair of gate oxides, 
wherein the thin dielectnc layer exhibits a high resistance to 
boron penetration at high temperatures; and 

and 

winng the logic device to the memory device using a metallization process 
to implement a specific circuit fimction. 
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method of claim 20, wherein fomiing the pair of gate oxides to a first 
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thickness includes forming the pair of gate oxides to #ickness of less than 5 
nanometers by a process using atomic oxygen gener/ted m high-density 'Rrypion 
plasma at approximately 400 degrees Celsius. / 

/ 

5 22. The method of claim 20, wherein forming a thin dielectnc layer on one of 
the pair of gate oxides includes forming a thm/ciielectnc layer of silicon mtndc 
(Si3N,) to a thickness of less than 3 nanometers using jet vapor deposition (JVD) 
for use in the logic device. 

10 23. The method of claim 22, wherein fomiing a thin dielectric layer on one of 
the pair of gate oxides for use in the logic device is performed before forming the 

thickness. 

OUlCl IM lilt pan v-'i fc""^^ v.,.v.— 

/ 

dielectric laver on one of 

24. Ihe metnoQ oi ciaim wi^ivm iwi.x^xt, ^ v-i-.. 

15 the pair of gate oxides includes foitning a thin dielectric layer which exhibits a 
strong resistance to the fomiation of an interfacial oxide layer when forming the 
other of the pair of gate oxides to a second thickness. 

25. The method of claim 24, wherem formmg the other of the pair of gate 

20 oxides to a second thickness includes forming the other of the pair of gate oxides to 
a second thickness of less ton 10 nanometers mcluding the first thickness, which 
has not been etched, by a process using atomic oxygen generated in high-density 
krypton plasma at approximately 400 degrees Celsius for use in the memory 
device. 

26. The method of claim 25, wherein the method of forming the first and tne 
second transistors fiirther includes forming a boron doped polysilicon gate on the 
thm dielectric layer as part of the first transistor and on the other gate oxide as part 
of the second transistor. 
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27. A method for fabncating a circuit having logic and pemoiy devices on a 

single substrate, composing; / 

r ^r, ftip ciihctratp /wherein forming the 

forming anumoeroi iidubi:>iuia u.v ^^^^ -- 

. . ^ ^1 * froWc-ictnr fnr nc;p. in a loeic 

number of transistors incluaes lormmg ai ica.i wuu ..^^^^ 

device and forming at least one transistor for use m ^'memory device on the 
substrate, and wherein fommig the first transistor a^d the second transistor 
includes; 

terming a pair of gale oxides/to a first thicicness on the substrate; 
forming a thin layer of sih96n nitnde (S13N4) on one of the pair of 

gate oxides using jet 4por deposition (JVD); and 
forming the other of th? pair of gate oxides to a second thickness; 



metallization nrocess 
wiring the logic device 10 me «icmuiy u^viw 

to implement a speciilc circuit function. 

28. The method of claim 27, wherein forming the pair of gate oxides to a first 
thickness includes formml the pair of gate oxides to a thickness of suitable for use 
in the logic device using a low-temperature oxidation method. 

20 29. The method of claim 28, wherem forming the pair of gate oxides to a first 
thickness of suitable for use in the logic device includes forming the pair of gate 
oxides to a first thickness of less than 5 nanometers. 



30. The 



method of claim 29, wherem forming the pair of gate oxides to a first 



includes fomiing the pair of gate oxides by a process using atomic oxygen 
generated in high-density k^ton plasma at approximately 400 degrees Celsius. 

31 . The method of claim 27, wherein fomiing a thin layer of silicon nitride 
30 (Si3N,) on one of the pair of gate oxides using jet vapor deposition (JVD) includes 
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forming a thm layer of silicon n.tnde (S.3N,) on one of the ^air of gate oxides for 

use in the logic device. / 

/ 

/ 

. . . ■ ^, , r.,^;„„ n tv,;,^ I'jxjpt- nf Qiliron nitride 
32. The method 01 Claim wiicicm hjuimubu w..,. - 

(Si3N,) on one of the pair of gate oxides for use in t^ logic device includes 

forming the thin layer of S13N, to have a thickness/f less than 3 nanometers. 



33, A logic device and a memory device structure on a single substrate, 



10 a 



comprising: 

first transistor having a source and a drain region in the substrate 
separated by a channel region m the substrate, wherem the first transistor includes a 
f o firct thir.kne.ss. includine a top layer which exhibits a high 



j; _1 \nirar 



frnm the channel 

resistance to oxidation at nign lempcriiimca, avpa.c»vwx5 » -- 

region; and 

15 a second transistor havma a source and a drain region in the substrate 

separated by a chamiel region in4e substrate, wherein the second transistor 
includes a dielectnc layer of second thickness separating a gate from the chamiel 
region. 

20 34. The structure of claim 33, wherein the first transistor is a transistor for the 
logic device and the second transistor is a transistor for the memory device. 

35. The structure of claim 33, wherein the first transistor having a dielectric 
layer of a first thickness includes a dielectnc layer havmg a thickness of less than 7 



36. The structure of claim 33, wherein the first transistor having a dielectnc 
layer of a first thickness includes a bottom layer of siUcon dioxide (SiO,) and a top 
layer of silicon nitride (Si3N4). 
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,7 The sinecure of cla.n, 33, wherein the second transistor hav.ng a dielectnc 
layer of second thrckness .ncludes a d.electnc laye/formed ent.rely of srheon 

dioxide (SiO^). 



38. The structure 



of claim 33, wherem th^second transistor having a dielectnc 



includes a dielectijlc layer having a thickness of less than 
12 nanometers. 



1 . .f .-.^^^tifl fViirLriPCt; 
lavei ui sv^wiivj w.iv^ 



The structure 



of claim 33,1 wkein the first transistor which includes a 



drelectnclayerofafirstthicknessa^dhavingatop layer which exhibrtsahigh 

resistance to oxidation a. hrgh temperatures rncludes a top layer of siHcon mtnde 

„ tw.rA Af the. first thickness of the 
(S13N4) which comprises appro.xiiii^ic.v a uu. - 

dielectric layer. 

,5 40 The stmctureofclaim 33, wherem the first traxrsrstorwMch includes a 
d,e,cotnc layer of a first thickness mcludes a drelcctnc layer having a thtckness of 
less than 7 nanometers, wherem the dielectric layer has a bottom layer of sdtcon 
dioxide (SiO,), and wherein the top layer is silicon mtnde (Si^). 

20 41 A circuit on a single substrate, iomprising: 

a logic device, wherein the logic device further includes a transistor w,th a 
dielectnc layer havmgafirst thickness includingatop layer which exhibitsahrgh 

resistance to oxidaUon at high temperatures; and 

a memory device coupled to the logic device, wherem the memory device 

:;;^e;,hanthedielectoclayerofthefirstd,icknessbutlessthanl2nanometers, 
wherein the dielectnc layer of the second thickness is fonned entirely of srhcon 

dioxide (SiO^). 
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42. The circuit of claim 41 , wherein the dielectric layer having a fi,.t thickness 
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includes a d.elec.nc layer of less tha,, 7 nanometers, wherein the d.eleclne layer 
has a bottom layer of siUeon dioxtde (S,0,), and wheretn the top layer ,s sthcon 

nitnde [S'l^'H^^). 

5 43 The circutt of clatm 41, wheretn the logte device transistor and the memory 
device transistor both include a gate formed fVom boron doped polysilieon, and 
Therein the top layer of the dielectnc layer having a first thickness exhibits a 
strong resistance to boron penetration at high temperatures. 

,0 44 The circuit of claim 43, wherein the top layer of the dielectric layer having a 
first thickness exhibits a strong resistance to boron penetration at temperatures 

above approxiinateiy jUU aegrccb ■v.ciiiu-. 
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45, The circuit of claim 41 , wherein the meieeii.e ii.ys>. » ■ 
having a top layer which exhibits a high resistance to oxidation at high 
temperatures includes a top layer of silicon nitnde (Si,N.) which composes 
approximately a third of the first thickness of the dielectinc layer. 

46. The circuit of claim 45, wherein the top layer of the dielectric layer of the 
first thickness has a thickness of less than 2 nanometers. 

47 A system on a chip, comprising; 

a logic device, wherein the logic device ftirther includes a transistor with a 
dielectric layer having a first thickness of less than 7 nanometers including a top 

a memory device coupled to the logic device, wherein the memory device 
fiirther includes a transistor with a dielectric layer having a second thickness 
greater than the dielectnc layer of the first thickness but less than 12 nanometers. 

30 48. The system of claim 47, wherein the dielectric layer having a first thickness 
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includes a dielectric layer having a bottom layer of silicon dioxide (SiO^), 
wherein the top layer is silicon nitride (SijN^). 



5 device transistor both include a gate formed from boron doped polysilicon, ar 
wherein the top layer of the dielectnc layer having a first thickness exhibits a 
strong resistance to boron penetration at higli teiuperatures. 



50. The system of claim 49, wherein the top layer of the dielectric layer having 
1 0 a first thickness exhibits a strong resistance to boron penetration at temperatures 
above approximately 300 degrees Celsius. 



o fi,;^unp.:c f^Yhihit.; a RtronP resistance to boron penetration at temperatures 
15 above approximately 800 degrees Celsius. 

52. The system of claim 47, wherein the dielectric layer of a first thickness 
having a top layer which exhibits a high resistance to oxidation at high 
temperatures includes a top layer of silicon nitride (SijN^) which comprises 

20 approximately a third of the first thickness of the dielectric layer. 

53. The circuit of claim 52, wherein the top layer of the dielectric layer of th 
first thickness has a thickness of less than 2 nanometers. 



47 wherein the logic device transistor and the memory 



J 1 . 




AQ whprpin the toP lavcr of the dielectric layer having 




is formed enfirely of silicon dioxide (S1O2) 
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